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Description 

[METHOD FOR ACCESSING LARGE BLOCK 

FLASH MEMORY] 

Background of Invention 
[ooo 1 ] Field of Invention 

[0002] The present invention relates to access operation for a 
large block flash memory. More particularly, the present 
invention relates to an access operation on a large block 
flash memory by a pipeline manner. 

[0003] Description of Related Art 

[0004] Nonvolatile memory chips, which include nonvolatile 

memory arrays, have various applications for storing digi- 
tal information. One such application is capable of storing 
a large amount of digital information used by digital cam- 
eras, as replacements for hard disk within a personal 
computer (PC) and so forth. Nonvolatile memory arrays 
are comprised of various types of memory cells, such as 
NOR, NAND and other types of structures known to those 



of ordinary skill in the art. One of the characteristics of 
nonvolatile memory is that the stored information still re- 
mains while power is disconnected or disrupted. 

[0005] FIG. 1 is a block diagram, schematically illustrating archi- 
tecture of flash memory card. In FIG. 1, the host end 90 
can access data stored in a flash disk 100, in which the 
flash disk (memory device) 100 includes a controller 102 
and a flash memory array 104. The flash memory array 
104 may include one or more memory chips. In access 
operation, the host end 90 usually accesses the data in 
the flash memory array 104 via the controller 102 at the 
requested address. In addition to communicating with the 
host, the controller 102 also takes responsibility of man- 
aging the flash memory array 104 via the accessing inter- 
face 106. The flash memory storage device 100 is then 
configured as a drive by the host. 

[0006] FIG. 2 is a mapping architecture maintained by the control 
unit. The host side, such as a drive, includes a plurality of 
logical blocks at the logical space 110, each of which 
blocks can be addressed by the host. Namely, the host 
can access all the logical space 110, including logical 
block 0, logical block 1, and logical block M-l. Also 
and the physical space 112 is used to store the actual in- 



formation. The structure is conventional and can be un- 
derstood by the skilled artisans. 

[0007] a flash memory device generally is divided into a plurality 
of storage units, such as blocks which include page or 
more pages. As shown in FIG. 2, the physical space 112 of 
the flash memory device includes physical block 0, physi- 
cal blockl,..., and physical block N-l. The logical space 
110 used by the host is always less than the physical 
space 112 because some of the physical blocks may be 
defective or used by the controller 102 for managing the 
flash memory module. One task of the controller 102 is to 
create the logical space 110 for host access. Indeed, the 
host 90 can not directly address the physical space 112, 
so that the controller 102 must maintain the mapping re- 
lations between the logical blocks and the physical blocks. 
Such a mapping information is always called as a mapping 
table and can be stored in the specific physical blocks or 
loaded into the SRAM within the controller. If a host 90 
asks for accessing a particular logical block, the controller 
102 then looks up the mapping table for identifying which 
physical block to be accessed. 

[0008] FIG. 3 is a drawing, schematically illustrating the block 
structure of a conventional small block flash memory. A 



physical block X 114 includes 32 pages(sectors) for stor- 
ing the host data of logical sector LBA0~31 and their ac- 
companying extra information. 

[0009] FIG. 4 is a block diagram, schematically illustrating the 

conventional controller. There are two independent SRAM 
buffers 204 and 206 serving as the bank 0 and bank 1, for 
data transfer. Wen one bank is transferring data with the 
host 202 other bank can also transfer data with the flash 
memory array through the flash interface unit. A pipeline 
operation is used. The access operation is usually divided 
into three stages. The stage 1 represents that data is 
transferring between the host and the controller. Stage 2 
represents that a calculation about which page (sector) to 
be written. Stage 3 represents that data is transferring be- 
tween the controller and the flash memory, wherein a 
start program command, such as "10H" is conventionally 
also issued to the flash memory. Since there are two 
buffers 204 and 206 in the controller, they are alterna- 
tively used under the design of a pipeline manner. How- 
ever, once the start program command is sent, the flash 
memory needs a long busy time, about 200 us, to finish 
programming operation. 

[0010] FIG. 5 is a drawing, schematically illustrating the block 



structure of large block flash memory. Because one page 

size is 2K+64 Bytes, there are four sectors (528 bytesM) 

within one page for storing four logical sectors (512 

bytesM) and their extra information (16 bytesM), such as 

error check code (ECC) etc.. 

[0011] when the conventional access operation is applied to the 

large block flash memory, one page needs four operations 

with respect to four sectors in transferring data. Since 

each time of the start program command consumes about 

200 microseconds to actually program the flash memory. 

The operation speed is rather slow. In order to speed up 

the operation to program the large block flash memory, it 

needs a novel access manner. 
Summary of Invention 

[0012] The invention provides a method for accessing a large 

block flash memory, which has multiple sectors. The data 
is not programmed to the large block flash memory by a 
sector unit. In the invention, when data of the whole page 
with multiple sectors has been received at a buffering re- 
gion of the large block flash memory, a start program 
command is issued to actually program the memory cell 
array. As a result, the frequency to issue the start program 
command is reduced in the large block flash memory. The 



busy time caused by the start program command can be 
reduced. 

[0013] The invention also provides a method for programming 
the large block flash memory of the memory device by a 
pipeline design. A data cache region and a page buffer are 
used in the large block flash memory. Data from the con- 
troller to the memory cell array is first stored in the data 
cache region. When the data of one page is completely re- 
ceived by the cache data, the data is shift to the page 
buffer. In this manner, the data cache can continuously 
receive data of the next page from the controller. At same 
time, the data in the pager buffer can be actually pro- 
grammed into the memory cell array. 

[0014] a s embodied and broadly described herein, the invention 
provides a accessing method to a large block flash mem- 
ory is described. The large block flash memory has a plu- 
rality of pages and each page has a plurality of sectors by 
N. The memory device has a controller to control an ac- 
cess operation between a host and a large block memory 
of the memory device with a page buffer. The controller 
includes at least two buffers, when the host intends to 
program the memory device. In the method, data sectors 
are transferred between the host and the large block flash 



memory by alternatively using the buffers. After transfer- 
ring N data sectors with respect to one page, a start pro- 
gram command is issued by the controller for program- 
ming the memory cell array. Wherein the data transferring 
operation is using a pipeline manner and is divided into 
three stages. At least two of the three stages can be per- 
formed at the same time. Wherein the memory device has 
two page buffers, which are also arranged into a pipeline 
to receive the pages in faster operation speed. 
[0015] The invention also provides a programming method on a 
large block flash memory of a memory device, wherein the 
large block flash memory has a data cache region and a 
page buffer region. The method comprises receiving a 
first data to the data cache; shifting the first data to the 
page buffer; programming the first data into the memory 
cell array; and receiving a second data to the data cache 
when the step of programming the first data is not com- 
plete yet. 

[0016] The invention also provides a method of accessing a large 
block flash memory, wherein the large block flash memory 
has a plurality of pages and each page has a plurality of 
sectors by N. The memory device has a controller to con- 
trol an access operation between a host and a large block 



flash memory of the memory device. The controller also 
has two buffers regions. The method comprises transfer- 
ring a portion of a current page data from the host to the 
controller, and transferring a portion of the current page 
data from the controller to the data cache, wherein the 
two transferring steps can be performed at the same time. 
The current page data in the data cache is then shifted to 
the page buffer. And, the current page data is pro- 
grammed into the memory cell array, and simultaneously 
the foregoing two transferring steps are performed if a 
next page data is desired to continuously transfer. 
[0017] | n the foregoing method, the two transferring steps and 
the programming step are performed at the same time for 
a time period. 

[0018] it is to be understood that both the foregoing general de- 
scription and the following detailed description are exem- 
plary, and are intended to provide further explanation of 

the invention as claimed. 
Brief Description of Drawings 

[0019] The accompanying drawings are included to provide a 

further understanding of the invention, and are incorpo- 
rated in and constitute a part of this specification. The 
drawings illustrate embodiments of the invention and, to- 



gether with the description, serve to explain the principles 
of the invention. 

[0020] FIG. 1 is a block diagram, schematically illustrating archi- 
tecture of flash memory card. 

[0021] FIG. 2 is a mapping architecture maintained by the control 
unit. 

[0022] FIG. 3 is a drawing, schematically illustrating the block 
structure of a conventional small block flash memory. 

[0023] FIG. 4 is a block diagram, schematically illustrating the 
conventional controller. 

[0024] FIG. 5 is a drawing, schematically illustrating the block 
structure of large block flash memory. 

[0025] FIG. 6 is a drawing, schematically illustrating an accessing 
method to the large block flash memory in sequence, ac- 
cording to an embodiment of the invention. 

[0026] FIG. 7 is a drawing, schematically illustrating a program- 
ming method to memory cell array of the large block flash 
memory in sequence, according to an embodiment of the 
invention. 

[0027] FIG. 8 is a drawing, schematically illustrating another pro- 
gramming method to memory cell array of the large block 
flash memory in sequence, according to an embodiment 
of the invention. 



Detailed Description 

[0028] The present invention is directed to an accessing method 
to the large block flash memory. The features include that 
the data is not programmed to the large block flash mem- 
ory by a sector unit. Instead in the invention, when data of 
the whole page with multiple sectors has been received at 
a buffering region of the large block flash memory, a start 
program command is issued to actually program the 
memory cell array. As a result, the frequency to issue the 
start program command is reduced in the large block 
flash memory. The busy time caused by the start program 
command can be reduced. 

[0029] jhe invention also provides a method for programming 
the memory cell array of the large block flash memory by 
a pipeline design. A data cache region and a page buffer 
are used in the large block flash memory. Data from the 
controller to the memory cell array is first stored in the 
cache data region. When the data of one page is com- 
pletely received by the cache data, the data is shift to the 
page buffer. In this manner, the data cache can continu- 
ously receive data of the next page from the controller. At 
same time, the data in the pager buffer can be actually 
programmed into the memory cell array. 



[0030] Examples are provided for descriptions of the invention as 
follows but the invention is not limited to the example. 

[0031] As previously mentioned, when the host intends to access, 
for example, program the memory cell array in the large 
block flash memory, the data in block unit is transferred 
via the controller. However, since one page in the large 
block flash memory has multiple sectors, such as four 
sectors, four data bocks from the host are organized as a 
page by the controller to be stored in the large block flash 
memory. 

[0032] FIG. 6 is a drawing, schematically illustrating an accessing 
method to the large block flash memory in sequence, ac- 
cording to an embodiment of the invention. In FIG. 6, a 
sequence of data blocks, such as LBA0, LBA1, LBA5, 
from the host are to be programmed into the page of the 
large block flash memory. Data transferred from the host 
to the large block flash memory usually needs three 
stages. In a basic definition in the specification, stage 1 
means that data transfer between the host and the con- 
troller. Stage 2 means that the controller calculates ad- 
dress for which page (sector) to be written. Stage 3 means 
that data transfer between the controller and the flash 
memory, wherein a start program command, such as 



"10H" is usually issued to the flash memory. When the 
start program command is issued it needs a long busy 
time, such as 200 micro seconds to finish programming 
operation to the memory cell array. The flash memory 
typically also has a buffer region to temporarily store the 
data from the controller. The start program command ac- 
tivates the programming action from the buffer region to 
the memory cell array. 

[0033] Also referring to FIG. 4, at state (1), the controller 200 
asks the host to start transferring data and uses one of 
two banks (i.e. SRAM bankO) as a data buffer for LBA0. Af- 
ter calculating the page 0(sector 0) address at (2), the 
controller check whether LBA0 data transfer is finished at 
(3). Until LBA0 data transfer is done, the controller asks 
the host to transfer the next one logical sector, LBA 1. The 
SRAM bankl is then used as a data buffer for LBA1. Then, 
at (4), the controller starts transferring sector 0 data 
(LBA0 data i.e. 512 bytes + extra information, i.e, 16 
bytes) in bankO into flash memory. During data transfer to 
flash memory, at (5), the controller can calculate the 
physical address for the sector 1. 

[0034] since the invention is to program the large block flash 

memory, which has multiple sectors in one page, it should 



be noted in the invention that the start program command 
"10H" is not immediately issued after the sector 0 is 
transferred to the flash memory. Instead in the invention, 
the next three data blocks are continuously transferred to 
have a complete one page, then the command "10H" at 
(18) is issued. As a result, four sectors, sectorO sector3, 
are programmed simultaneously. It takes only about 200 
microseconds to program four sectors. Thereby, the con- 
troller reduces 3 times programming time (200us *3) and 
enhances system performance. 
[0035] Another feature of this invention in the foregoing opera- 
tion is that when parts of one page data are transferring 
between the host and the controller, parts of the same 
page data can also be transferred into flash memory at 
the same time. Also and, before sending the last sector of 
one page to the flash memory, a part of sectors within the 
next page start transferring data from the host to the 
controller. When one page is programming into flash 
memory cell array, the other page remains transferring 
between the host and the controller. In this pipeline ar- 
rangement of the invention, the operation speed can be 
improved. 

[0036] As previously described, when the data are transferred to 



the large block flash memory, the data usually are not di- 
rectly programmed into the memory cell array but stored 
at a buffer region. In order to further improve the opera- 
tion speed, the invention also designs the programming 
method under the pipeline design. FIG. 7 is a drawing, 
schematically illustrating a programming method to 
memory cell array 306 of the large block flash memory in 
sequence, according to an embodiment of the invention. 
In FIG. 7, the large block flash memory is taken as the ex- 
ample for description and includes a data cache 302 and a 
pager buffer 304 to temporarily store the data from the 
controller. At (A), the data is input into the data cache 302 
within large block flash memory. After sending a com- 
mand "15H" instead of "10H", at (B), the page N data in 
data cache 302 are shifted into the page buffer 304. When 
the next page, age N+l, is still transferring at (C), the 
page N is simultaneously programming into the memory 
cell array 306. At (D), the behavior is the same as (B). If 
the page N + P is the last page to be programmed, the 
controller then sends a "10H" command. At (F), after re- 
ceiving 10H command, the flash memory moves the page 
N + P data from data cache 302 to the page buffer 304, 
and then starts programming. The feature of this function 



is that when the next page data is transferring into the 
data cache 302 within flash memory, the current page 304 
is programming into flash memory cell array 306. 
Thereby, the whole system programming performance is 
enhanced. 

[0037] However, for the large block flash memory, this pipeline 
design in FIG. 7 can be combined with the mechanism 
shown in FIG. 6. FIG. 8 is a drawing, schematically illus- 
trating another programming method to memory cell ar- 
ray of the large block flash memory in sequence, accord- 
ing to an embodiment of the invention. In FIG. 8, four 
blocks as a page is sequentially sending between the host 
and the controller as well as between the controller and 
the flash memory. After, i.e., the page 0 data is com- 
pletely received at the data cache 302, the command 
"15H" is issued at (B) instead of the command "10H" in 
FIG. 6. Then, the data in data cache is shifted to the page 
buffer 304. At (C), when parts of one page data are trans- 
ferring between the host and the controller, parts of the 
same page data are moving into the data cache 302 within 
flash memory. At the same time, the previous one page 
stored in the page buffer 304 is programming into the 
memory cell array 306. At (D), after the controller sends 



the 15H command to flash memory, the page 1 data is 
moving from the data cache to page buffer. At the same 
time, the controller still can be receiving page 2 data from 
the host. Therefore, the busy time between two pages is, 
for example, about 2 microseconds but not the 200 mi- 
croseconds (see RY/bar (BY) signal, where bar ( ) repre- 
sents an inverse state.). When the last page is received, 
the "10H" command can be issued at (F). 

[0038] By using the data cache 302 and the page buffer 304, the 
"15H" command is used instead of the "10H" command to 
have the pipeline design, the programming time can fur- 
ther reduced. In the operation, the invention allows three 
operations to be performed at the same time. In other 
words, at least two or all of the operation of transferring 
data from the host to the controller, the operation of 
transferring data form the controller to the data cache 
302, and the operation of programming data from the 
page buffer 304 to the memory cell array 306 can be per- 
formed at the same time at certain time period. 

[0039] it w i|| be apparent to those skilled in the art that various 
modifications and variations can be made to the structure 
of the present invention without departing from the scope 
or spirit of the invention. In view of the foregoing descrip- 



tions, it is intended that the present invention covers 
modifications and variations of this invention provided 
they fall within the scope of the following claims and their 
equivalents. 



